[Experimental study of tissue-engineered heart tissue using type I collagen as scaffold].
To construct tissue-engineered heart tissue (EHT) using liquid collagen as scaffold. Neonatal rat cardiac myocytes were isolated, cultured, and mixed with liquid collagen type I and matrix factors and then cast in circular molds to construct circular cardiac myocytes/collagen strand. After a 7-day culture in circular molds, the strands were removed, and subjected to 10% static stretch for another 7 days. Microscopy and transmission electron microscopy, routine HE staining and immunohistochemical staining were used to analyze the engineered heart tissue. Beating areas could be seen on the surface of the EHTs at the second day after stretching; more beating areas could be seen thereafter. These areas beat stronger and stronger, and finally came to synchronzation. Histological and immunohistochemical analyses showed that the cardiac myocytes in the EHTs distributed evenly in the whole strand and the majority of the cells, with elongated nuclei, stretched along the stretching direction. The morphology of EHTs resembled that of the native adult cardiac tissue. Transmission electron microscopy revealed that the cardiac myocytes in EHTs contained arranged myofibrils oriented parallel to the longitudinal cell axis. Clearly defined sarcomeres and Z lines were observed. Liquid type I collagen is a good scaffold for generation of EHTs similar to the native heart tissue.